Abstract. An important feature ofinsect societies is the presence of a sterile worker caste that makes it possible for the fertile queens to produce a large number of offsprings. The mechanism of evolution by natural selection of such sterility and similar, though less extreme, forms of altruism has long been considered as a paradox. In recent years a large body of theoretical ideas has accumulated that purports to explain altruistic behaviour within the framework of the theory of natural selection. With special reference to insect sociality three theories namely kin selection, parental manipulation and mutualism have been suggested. Some attempts have now been made to empirically test the mutually exclusive predictions arising OUt of these alternative theories. A somewhat different approach to empirically distinguishing between kin selection and parental manipulation is to measure sex-investment ratios. This approach was at one time believed to have provided overwhelming support in favour of the theory of kin selection. It has now been realised that several complicating factors such as local mate competition and multiple mating have to be considered before arriving at appropriate theoretical predictions of the two rival theories. I argue in this paper that rigorous quantitative studies on inter-individual variations in behavioural strategies in primitively eusocial insects constitutes yet another approach that is likely to help in understanding the forces that mould the evolution of insect societies.
I. Introduction
Living organisms present a fantastic diversity ,of structure. function and behaviour unparalleled by anything in man's experience. This diversity has kept generations of biologists so busy in describing and cataloguing life phenomena that biology has sometimes been compared to stamp collecting. It is perhaps no exaggeration to say that Darwin along with Wallace changed this scene and converted biology into a 'Real Science' by his unifying theory of evolution by natural selection. Darwin set the tradition of asking such questions as why do peacocks have those incredible feathers?, why is sickle cell anemia more common in certain parts of Africa?, why do Hanuman Langurs commit infanticide?
2. The theory of evolution The theory of evolution by natural selection is as pretty as it is simple. Living organisms normally produce many more offsprings than can be supported by the environment. This results in intense competition for survival. The individuals in each generation are not all identical but show a whole range of variation in their structure, function and behaviour that leads to differences in efficiencies of survival and reproduction; differences both from one variant to another as well as from one environment to another. If these features are inherited, as they commonly are, it follows that in any given environment some kinds of organisms survive and reproduce better than others and thereby come to dominate the population. The variants that dominate in any given environment are often described by biologists as being 'adapted' to or being 'fittest' in that environment and the efficiency of survival and reproduction is called the fitness. Darwin put together a lifetime's experience in natural history to amass evidence for his theory (Darwin 1859). The result was overwhelming but there was one odd fact that did not fall in place. It is a testimony to Darwin's perceptive mind that he did not fail to notice this anamoly.
The puzzle
Many animals ranging from slime molds to man live in societies of varying degrees of organisation. Individuals in these societies sometimes behave as if they are not maximising their own fitness but lowering it in order to maximise somebody else's fitness. At the approach of a predator a squirrel gives an alarm call that warns off its neighbours but the individual that gives the alarm call itself attracts the attention of the predator and increases its chances of becoming prey. The grand finale in the evolution of such altruistic behaviour is the case ofthe worker honey bee that never reproduces on its own but rather spends its entire life-time working for its colony. Nor does this superaltruist hesitate to sting an approaching predator notwithstanding the fact that stinging is suicide. Every honey bee that stings dies within the next few minutes because its barbed sting as well as a part of its intestines are pulled out as it tries to flyaway. It was this example of sterile workers in social insects that attracted the attention of Darwin.
The social insects
Understanding the forces that mould the evolution of social behaviour is one of the most challenging areas of modern biology. A whole new field of sociobiology has developed to meet this challenge (Wilson 1975; Barash 1982) . Social insects, especially the ants, bees and wasps have been the focus of special attention in this context (Wilson 1971) . The reasons for this have been three fold. Firstly, social insects show the most extreme forms of altruistic behaviour such as the case of the sterile worker bee. Secondly these insects exemplify a series of stages in the course of evolution from the solitary to the highly eusocial. Thirdly the ants, bees and wasps are characterized by a peculiar kind of genetics known as haplodiploidy that introduces asymmetries in genetic relatedness between siblings on the one hand and between parents and offsprings on the other thereby predisposing them towards sociality. (see below). Hamilton (1964a, b) proposed what has now come to be known as the theory of kin selection. Hamilton argued that social or altruistic traits are selected for by natural
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